New co-spray-dried tobramycin nanoparticles-clarithromycin inhaled powder systems for lung infection therapy in cystic fibrosis patients.
The aim of the study was to produce easily dispersible and porous agglomerates of tobramycin nanoparticles surrounded by a matrix composed of amorphous clarithromycin. Nanoparticles of tobramycin with a median particle size of about 400 nm were produced by high-pressure homogenisation. The results from the spray-dried powders showed that the presence of these nanoparticles enhanced powder dispersion during inhalation. Moreover, local drug deposition profiles were similar for the two antibiotics, allowing them to reach the target simultaneously. The dissolution-release profiles showed that tobramycin and clarithromycin might dissolve without any difficulties in the lung. The fine particle fraction increased from 35% and 31% for the physical blend for tobramycin and clarithromycin, respectively, to 63% and 62% for the spray-dried formulation containing nanoparticles. These new formulations, showing high lung deposition properties, even at sub-optimal inspiratory flow rates, represent a great possibility for advancing pulmonary drug administration and local therapy of lung infections.